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ABSTRACT: 

PROBLEM TO BE SOLVED: To provide a hetero junction type 
bipolar transistor 

that can improve radiation properties and reduce the 
emitter inductance . 

SOLUTION: This bipolar transistor is equipped with 
emitter, base, and 

collector layers 1, 2, and 3 respectively, laminated at the 
front surface side 

of a semiconductor substrate 13, and with a metallic heat 
sink layer 12 

provided on the back surface of the substrate. A via hole 
10 passes through 
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the emitter, base, and collector layers 1, 2, and 3, and 
the substrate 13, A 

surface electrode 4 of the emitter layer 1 is connected to 
the heat sink layer 

12 by a metal wiring 11 passing through in the via hole 10. 
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TfeR*. ) . 

[00 58] :o)HBT5 1W>M7*-;HOIi. X 
5 -y?Jfl . <-XJl2, ?V7?m3*W&$h-'fc 
CDBrffl^-ifeSrftoSS 1 OAW T*-^ 1 0 a , >! OSfS 50 



^20 0 1-6 0 593 
1 4 

l <?y vf r*-;u l 0 a^Brffl^ffii 0 *>/h§o-5&o 
BfB^aSr^o® 2 T*-;P 1 0 b fc <r> 2 8t£ 

->tv>s. isi(7)A^r*-/noaiiii7^ii, 

^-X«2. 3l^^^S3$:«iit-C. 3l^?«3<0 

tt. *i»A>fr*-;n oatf)fia*»A>ai«i 3og 
i o a<onat»*ift«-&h.. »2^A^r*-/n o 

ftiiiM 1 WBBJIIW) HBT50i:HfC**. 
[00 59] ZLWHBT5 $ 1 HJfc^fg^H B 

T5 0£ttLTS6t*J»tt*a#'e**. tfcfc^ 
B3t«WWtoKtJ: "3 1. ftMC^Stl 3<0 

<7>RW) 21X%£.Ltc.mt. r.oog&P 1, P2*r 
aLTttJRSfl* (iOCi:efWl»lSaeKBtH« 
"Cfc*. ) . -oOTUBPlli. «^2 7*^X5 y 
9*- 5 -y 7«®4 Srg* LT£«Eifc 1 1 Kgfc 0 . 
dO&HSIK 1 1 1 J: o-caeB^aflH^'^'f Tds-yp 

1 ow*aLr*iaraioPHs«i 2tefc*ti»"c 

td— 5COMSSP2(i. «^flf2 7*>^>3S«l 3 

rtirflLT-'W r*-/n orto*mati ite*» 

•J. ^<0A«S«1 1 t«C->-C*«IB0<OPHSJBl 2 

lWBBftt** 1 ). ««13A»i!>*IHIfillJK9t^H- 

I, t * < itig^SiE^ l l &SW&bZ . L^*^ 
X . *l3ai^WHBT5 0tihLTS^taiBfttt*« 

[0060] ;«HBT5 1 (iac<DJ 3 1 LTtf*;3it 

[006 1 3 05 (a) tiSH-iSt. ^IfiMtt 

GaAsStl3 ^)*HfflUt. m 1 HS^Ss fc H«t 3 
k^^@3. ^<.-x^2*3J:l>'x* y^^i SrC^HIt 
SJf L. ±t=flr-»fcJUiifiii«#/hS < *S J: o tJJE 
#Jil. 2. 3SrA'^-yjDXl-^. i^fffCli. x$ 
■y^Jfl^Sifli^SfcSOAtmeKtS^-i. ^ix 
ttt>t. 05 (b) t>KtJ:3t. #11. 2. 3<7> 
*BS»»t. U7hJT7atJ:0. **if*iJ©KW»« 
^•^-y^»o^-S yi?^S4. 5. 6 

[0 06 2 3 <Xt. 05(c) tS^ti^fc. 7* M> 

H^^X^frffl^^R I EtpcOF^x-y-f y^$r« 
it, x5 7^11 . <-X®2. r7l^^^l304>Jfe 

x±t mmmmnts 1 r*->v 1 o a s-jgis 

S??r4 0^migIJ:tS. L^* { ->T. X 3 -y ^JS 1 
fi#2lO«§ A { 5 0 At mSJg. WfiA u m&&X\ ±& 

2 0 0^mggco5©^<7)#ttt^rX <> ZVffrlWT 
*->i i o a 1 gWCIi. S0J»>«ia 
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1 5 

3. ZtilzX*). xS-y?Jgl s ^-X®2, 31/?? 

[0063] 05(d) t^-f J: 3 7*5 
cvDa^rffCiOs £Kl 3*>*iMlcW;Hf s i 
N. Si 0 2 , SiON.#U>fSH«fB**»4>*4JB 
ffl»RI«9*, IK 1 0 0nra«J?3t. SlW^T* 
-;H 0 a tortSSr i>£ 3 X 3 izm^z^Mth » S^v^ 10 
X- RIE^K^^fx.y^y^ffoT. 

r+-;n oaw]&gp*^st//mi*nBio{a;a^^i 3 

ftWJifr . fllitf 1 0 0 ul mW&-C±t &SS 2?) 

A'^fr*-;H0b5:Mtl>. ZCOWTlt. 
W7*-/H 0bW«-a«ft§(i3 0^mg«i: & 
1 ^AM 7*-/k 1 0 a £ jf LT |S|.&ttfcJftfrf 4 . IS 
StL?. SlWW7tHH0a«l 3 COS® 

-/M 0b£«*-$-$»2KPrCtt, W;ttfRF^7- 

1 0 0 WgjgeOi^V-^cT) h'^-fx-y^y^S:^ 20 
3. zhizX*), «*rt^x^f-y^ji£*<9*»i4 

[0064] act. H5(e) t^J:3(c, 7*hU 
V75y 4tiXVx.v+*sr&ff'>X* JfEI£*ili9<7) 
3*>x5 •••77EJ&4<7)mw±is.tW<4 7* 

-;H 0<OJgffi±£#-rsg?#£|$£LT. x$-y?jj- 
-S v 9"mk4cr>3miii.V>MT*-)V \ OcDJgBte 

30 

[0 0 6 5] z<n\k. mimmmtmmz. xs^? 

s •/ 7«fli4 r*-;p i o mzmtfx >^ 
T*~>v i on&wizmt &&mim 1 1 £«i£-ti> . 
a5(f) KjjRtiat. s«i 3c?>mmmz 

cDfflSl 3«7)3Sai^Ji{f^*^^l,3[$ 1 Ojumgjg 
WPHSJBl 2*K*t*. 

[0 0 6 6] ^c7)J;3tLT, M*tt£&#T'#, 15 
•y 9 4 V ? 9 9 > ZZ&m'Z h H B T 5 1 #ftMH £ft 
i. 40 

[0 0 6 7] (a$33d0KB) 06 (a) U«A£tt3 
*ufcHBT5 lO-W^-ySv^U 06 (b) ii[3J 
0(a) tfc»t*B-B«Bfffl^LTV>6. 

[0068] ZVWX'li. 1 3 . » 

2 mmmm<7>H b t 5 1 mii^tMJti-c v > 
&. »")^3HBT5i^Aira»i 1 , ^-ximsi 

ifc. #HBT5 l<o!S^»r*tLfcS!i{i. 
*«HBT»K»RJBB«PHSll2t:iS3R$<l4. 50 



^200 1-60593 
1 6 

[0069] znmx'ii. ±msm 1 1 , ^-x 

13(C. *tl?tlX% l/zmgfl&OAu^Ti/AuSF 
*>«lllta»6$:-»tn*. 

[0070] ($4£tBBIB) 07(a) ttMJflSKS 
ft£IE^ft^A^-y£^HBT5 2£*U 07 

(b) tem&mztitznBMs?->m"}HBT5 

3£*LX^&* 

[007 1 ] 07 (a) c7)HBT5 2T'{i, XS>y?fl 
1' . ^-^J12' s 3\s99M3' hil«Zizt>cr>& 
Ml' . 2 ' . 13 ' 5rRiI-f&A'-r 7*-;P 1 0 ' *> 

mmimmmmcr>uBT5otmtx-h6. ;«hb 

T5 2-CI4. aM7*-;H0' ^SrlBBtta 1 , #H« 
* i "#fiftr*-g»J;3^iE^B^^$iiTV^<50-C% ^ 
T*-)V 1 0 ' £7)13 0 "C«JMfe+3WqilW$<i4 . L/v! 

[007 2] 07 (b) OHBT5 3-C'(i. x$ 
•y?Bl" . ^-X12" . als9?m 3" fejzt/^a 

^>^#ii" . 2" . JS3" tMtJ/^r*-yn 
0" ft\,rftihttmz<r>)*9-yttLX^h. 
«W)«iaiSil5aBBJIIW>HBT5 0i:rat-C»S. i 

COH BT 5 3 T14» ^'^f T*-/!/ 1 0 " (rMWfSmm 

mzw&sixx\^<r>x\ >»UT*-;H 0' ojgot- 

[0073] (w,5%mm) m8um5mmm<7)H 

BT54«OBfW^LT^-5. >IC7)HBT54{i, MI2 
ldBK®«0HBT5 lfcitLT. x*-y?ll<?D3MIT 
SUKTy/-^ y h 1 6 ? 

[0074] i^HBT5 4ti»:^J:3tLrft«Sft 
4. 

[ 0 0 7 5 ] 8 2 ^ffeff^CDiSjtXg+T-X 5 ./ ^1 1 
S-^-yfcl-fS t # . 09 (a) t^ti^t. X 
5 ?® 1 cwmrffi* 0 . 2 m mglW-f Kx y f-y 

[007 6] iXiC s 09 (b) t^-iat, SKI 3 
/Ti/Pt/AuO«lJRt|fiiM-*. iiltJ:'?, 

5 y ?miS 5 C^rt^S- . XS.y?ll C7)^ 

WSMJ-fflV^xS y l (c^L-C S^^WK«S 
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[00 77] act. 09 (c) tzOrttolZ. 7^^'J 

7tH/yxf (^tivf^^;) 7*Rtt*. 

-tt-C. JJe4*R5fc*-**2fc*H-«>v;*?7 
mi. AIW5«rXvf-y/f iiaprcti. &&SK5 

#Pt«££A/tV>.& CI ffl;tJf Ar^X^-y? 

x 7 f^M^Sffl«. acfc^-XJ^fcxyf-y 

[0078] £2£itiBlB2:Hae>X11££?T 

LT. 09 (d) (-ftch^mS) t*-fJ:d&HBT 

[0079] CKOHBTOlBittrffifcitltf . 

£x S -y ?Jg 1 <0?f-^*^'<-Xl2<7)J1#£7)KH* T 
-fffcl£lfS£ 2: i#itJ:0. • a> 

[0 0 80] (^6*Jfi®») HI 0<i^6*Sfi^S^ 
HBT 5 5^BiBS-^LTV^ 4 <I<DH BT 5 5te, 3d 
55attBJB0>HBT5 4fc*rLT. £J£ffii81 1#. X 
S >y 5 -y 7«ffi4cott£W^&SffiS|A?-y 

->-o*&. x$ ?«s4fcj:tfKifc'<*- 

V 4 ' i±. M^fff^SC 1 0 0 n niWWNWN/T i 
/A u tofJWSfohtt-iX^h . 
[00 81 ] -TOHBT5 5£tf*tl>i§3\ 31/?^ 

i,i5 7 s -> mm-zmizm 1 

<f T*-;U 1 0 a S-f^S . yet. X*Sf3F£.): 0 . 
SMi-d^ff 1 W *W T*-)V 1 0 a fltStf-CSS 1 OA 

-< r*-/n o a<7)%&^mt&w&>*9->4 ■ 

LTfflwc. .*y*i£tJ:>y. * OlE&A?-y4 ' ± 
CftKEttl iZmfcfh. *<0fl!!<01«±. SS5H*g 

[0082] £«r>»!rtnSrTte, x5 y -y 
*-5 •y^m®4 fc&JKBH&l 1 1 Zffl«lz/i?->1}a 
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1 8 

[0 083] (m7mmm)mn u)uwum 

$M:HBT5 1 CDmtZfttm 1 7 Zffiitz%r£cr>¥m 
A'?-y£*U 01 1 (b)«R0(a) C*J»t4B 
-BHUffflSr^LT^-?., 

[0 084] *3*M0|gflU:|3|flt£. $9 

•3-5HBT5 l<%fcEE&l K <-*I2&14. 31/ 

10 #HBT5 l«0»^re»4LfcJ!«is f«0HB 

T*C*SOT<9PHSJil 2fcft§6$ft.4. Lfztf-y 

x. ^nETmmih-y%\,zxh»(T)%mmm^ix 

[0085] U>t . £»£^¥tt»£ 1 3 t. 2«£3§ 
iitt»fe«aBBiTKItt. B&*)£3HBT5 l^lSl 
£tt«J&#*i;ril 7**Kftt*l. itftfHEM 7l*i«W 
IWBItil9T*I*>S*;h.'a>*. fcfc. #8t»l 7ti. 
^T*-;H0fcHB*tMfrtr»*S<i5. z\<tM 
Jit j: "3 . 0 £ o H B T 5 1 [W&Wt« 

tie. *HBT5 l«^fiA^-HtSilT%-ti*^ 

^btfX%h. 

[0086] IH«t . 012(a) ttM*J»«3*l*:H 
BT 5 1 <DHIfc:#li» 1 7*«ifc«^i W?^->- 
€r^L. HI 2 (b) URS (a) t*J»t*B-BJ|» 

[0 087] Z\7MX'\±. #ff?*17ti. m>mbiL& 
H-f^mt^ixX^h. ±.vMtWtH£.s IMWfci 
30 O^-o H BT 5 1 ra±3W»WCje»fS<lT . 5^t»» 
ZmZl£oZtfim<%&ktl>tZ. #HBT51<0 

[0 088] «-St?S 1 7 AtSfS 1310 

i§£. *HBT5 lTfHRL^ii* f -e<0AJB*fiK*>r>'r 
MSi^PHSll 2^vJS*^it?»o L^* { ->T. ft 
JRtt^Setatf-C* , ^»tJ:|»*i i ^«S:«I$i|T'# 
fcltSD^t. «-M?tl 7$r^tS;ttJ;0^T 
40 OKfSBHt£BI<> >T b tfX'* & . 

[0089] (S&8H!feJ$S) 01 3 (a) ~ (c ) 
it. H4fcijSL,fcHBT5 l*tl«-f4«^t. 
Bf»tffi*firoat2tf3A'>fr*-^l 0b*«Kl 3^ 

[0090] ,IiD0fCli» 013 ( a ) t^fi 0 1 . 

%2gmjtmt mmz v ® 1 t*-/p loajf 

Sr^-TS. act. CMP^CJ:^, S^l 3C0S 
50 OO/xmgjgtSK-t&o ClOm. 013 ( b ) £jj*t 
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19 2 0 

■yfy^ffot, SKI 3^KH«ft»^KSl<0A-fT [0093] 01 513, Jhi&OR I E^cO F^-fx.y 

1 0 a«*»Cjtt4*2 W<>f T*-H 1 0 b +y?lZ{tlX . ^1^^)17 f->^JS*fflOfc 

-etT, HI 3 (c) C^i^fc. ^® >>x.y hx 7 f-^c=t-5-C. »R«iIf«*»&»2<0A* 

O*R«iifK«Sl0jume«^)A*»^SPHS*l S. 

2 Sr. I2^^r*-;H ObilLTgliOAMT [0094] Z^MX'it. f£g§*l£HBT 5 6(Cfc^ 

■6 . A T*-lV 1 0 b tmi>W9mtf±.< tth <nx\ § o 
[ 0 0 9 1 ] mi <ti. 14(a) |cij** J: 3 10 tfe**tt£tt#-e* 3 . Ufcfl^T . 3 £{c#ftf>MI 

T*K1 3rt«Bf^«j«§r±*4»ltfV^r*-;P [0095] (£9£N9BIB) 01 6<3^9HSS»SSco 

10aS»jft-f*(?!>fcP|B*t. fflK13_LCfr*l. HBT5 74>SrBBfcjj?fOV&. ^^HBT57<i, IS 

2. 3^r5*Sa^W<0ii«t» aHESaMfrfcJB 1 2^Jti^»g<DHBT5 ltWUT. ^ r*->n 

w^r r*-/u 1 0 a j: 0 tatv^r^-f x y Hffl*-^ rta* { ^(c^JSS^ 1 1 «ttfi-cawi**i.r ir^A 

2 9£JBj£t*. £«>Wttt. T74*yhm*-]12 <3*#*5ro-0>4. ^coiio^WEMl U±j*-v* 

OOiumWZb-fZ. <X(c % 01 4 (b) B&:«fc 9JBfiS3ft.£. 
CC^-tidtc:. ££l 3«9*MBIt. Isfflg3 l£Ewt [0 09 6] ,I(7)HBT5 7T«, aM7*-/H0«O 

WilfS ia»fc$rSi#*IK3 0*tt9tftt6. rtSS*^«i^ll 1 ^WftTII^S^tm^OT'. A 
# s T7Uyhm*->l'2 9&®$i3 lTMfr&Stl 20 ^f7*-/H OfcjlLfcSd^SaraSO, $£>£K» 

9'f^>'hffl*-;P2 9<?)lS»KaW-44T» o4 OS ».ttfc£0-?>;:i:A { -CSS. 

ni30mm£T54*>hmft-n,29nB£»vm [0097] mi ozmjm) 01 7 asm omtm 

miitfflith&xmm-th.miA (c)t^-r«ta ms^hbtss^istb^l-c^s. -iohbtss 

Cl<7)*ffil 3cO«ffilffl(cSil7tr7-<^>'Nffl*- <i. 04t^L£HBT5 1 Iztf IX , Xi y^H« 

t\s2 9 (mtZ3 1) ££mblXyxh\)V?57 4% iillla, 1 bWJf £*>'*OX$-y?«l^fl!>£7)§B# 

3«IMt:^2WU7*~;n 0b coi?£J:9i*I<K5g£*u ^htyhz-vVisy-y? 

014 ( d ) C55-r<J: 3 C\co~?A7 3 2£m^XR 1 0 0 9 8 ] MHBT 5 8£{£S?-f 3&2^Mi 

I E£^OK54x.y*y/£froT. SS130SH 30 ^®fc|3I«t^ mi^N'-fT^WH Oa^^-TS. 

lW^fr*-;H 0atf5JK»caM"4IS2W tfftvt. 7 * h U * £ff ot. SfMWS 

r*-;n oaaeasa&BEMii i#^tt$*£x 'mmtouitxY-zx? iw&tp) *<o 

-/^•y/c7>n*t'ts < , at. 014 (e) ts-tia ■ex^^fflv^Txs y^ai^isai^^^x -yfv^ 

K. X^ v^Vyy&tWiXv^MZl-? LX. X5-y^«lCDi5I^gI51a, 1 b -?-<ax 

t . mmk?>£Mwmizmz iou mn&<?>±frt>tch $ 9m 1 ^mos^on;* j: o tss< -rs (x 

PHS112I:. m2<7VU T*-)ll ObZmiXm y-y7~m&) . S£2Mfe^ffii[IlflH^ 

1 WH7*HH OartO^JSiEHl lt\m-f&£ X:*-$v:?tE@5£JiM-f§, *Ofll*)I«tt. 3S2 

^ KRtts . . 014 ( f ) ts^-j: o t . ffin msmt Rmtuff*-* . 

tJ:-5TllBS3 1*»WL'C. »K13W«fflfli*»ftS 40 [0 0 9 9 ] iOHBT 5 XS .y ^JRIOJQK 

»*^3 0^JRO^<. Sla, 1 biOJ5$* { -e^X5-y^lc7)fll!^^/f 

[0092] vl<0J:5fcLfc*£. »«t*aiH*^^ §J:0ia<ig£$ix. ^i?^x.y^y->^fi!ig 

Lfc® 1 cvc-f r*-;k 1 0 a fc*t LT . SKKffifll^ b%:nX^h<F>X\ «j^«f(cx = -y ^li co^SS l 

bJ&tiLth^WMT-fc-iVl 0b2r. SST7^-^ a, 1 b f<.-Xji2 fccorat^-fSIETLir^tcT) 

a»<07*f«;y^97-faffifc:j:ii8at*srfi»^ [0100] («i moras) Histtwo^aHB 

^•tir^fiS. ^rfc, SMI 3«0KffllM2-Sfi9-fS 1 lfc ^rij. «#07t«>. HicOHBT5 ItfOMflt^ 

^< , 5fmXg^^«5LT . ffltS2W<-f T*-/U 1 50 IBI^Sf^ 19,19 £0^LTHS . 
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[0101] ^iOMt'Ji. #McDm$ftm*.l 3lZ, H 

3*mtm.KXW-yi&foth. 2, 3fc 

*-S-y?W64. 5. 6«ltl.S1^7 
Oa£jgjfctS|iffc s BUS'S"? 3l"??Ji3<0 

*JIM *V»**a«Wiaf 1 x 1 0 19 cm-2^S^7j- 

(ifcfiaixlO'Q-cmg*) WBr^(7)J?$5rfto 

[ 0 1 0 2 ] J: o iz *?flMH10ftt 1 9 

<0J?5 OiiHrC. % 1 <W 7*-)V 1 0 a SrJMt h 

3&iw^fT*-;n Oa^x-vf-y^LT^S 

4. 

[0 103] (SB1 23SM0BJB) 01 9tt. ±iQ(7)«-H 
BTCatffl"C**X5Tr^*-5y^WI4, ^-X* 

[0104] itf50T«i. IS»?*-S7 ?«S4 . 

■y^m*5. nlx^^jt--5 •y^m^6^) 
A?- y«i s ffim* 1 C9A-f r*-;l^ 10a« 
ffi«©«H*-aP5at LTIX OBtf^-y k & 

»4c 5c. 6ca^UMBWifcoTvv&. 
[0 10 5] I^io^^-i'StlWLfcl. 
S-y^«ffi4. 5, 6*U7h*7ffil£j:->T»*-*- 

5 . u 7 h *?mvi;x h*mm?miri-k £ . 

c , 6 c 2riiLTl*l»^#!Wf A-rSW. 
yk Lfc^icJtLT, , J7h*yi)mmzftl&, 

[0 1 06] %ti. £4HM9$K<9HBT5 2. 5 3 
(07) ^Jd£IE*fcm>R»^-y££#k-t 

*<l-WUEAIi»0*Mj^ <C ? - y *f>P»##/ * * - V 
*>HW*%»Lfc Wi, !/7h:*7fc«E* 

[0 107] (mi 3£ttiBJB) H2 0(i. ±i£tf)#H 
)&&E?«T'»R1 30KiBM*8&M-&tf>fcaflrc* m 
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2 2 

mtffim2 2 (zffMxti&Ki 3) iit^ns 

W*£23*ffi£.-0>*. »Mte2 34«IiWE3<i. WIS 
&2 l#ttA$rt.T*Kl 3tf*ffl«W9F*$*i.Sfco 
ivC. Wmm l*«IKK2 6fc5:oTflrrtt»*S. r 
<0ffi$gE?S 2 6 «0*$ti&fitti. y -t 2 5 2rii 

*.fcsao»ai 2 4 k i -j -c«ai$<i* x a t«r->-c o 

[0108] J^«*3ttMfflrClHK 1 3<*>JSBI«£8 
10 1 TiH-fr 1 0 a OMSaK:**-* £ TBf*t* k 

* . y-t 2 5 *«i>taajiai5E» 2 4 K J: -> 

xmmm2e<7)n^mAmmti. zix. %\<r> 

*A T*-^ 1 0 a rt<?>^JKg«g 1 1 m\ 0 jWjWW* 
*M2 6+teffl*LTWJWI»2 6OT«M£fit*«S5fl:L 
£i$£ffi*^&i(k-f 6« £«9j:3fcU:*&, flWW) 

[0 109] (SS14HII0KB) H2 1 (a) ti, ±3* 
COV ^-Tit*>c0^^»Sc7) H B T ( flp* 3 4 , 3 5 T * 
20 -T) t*ifc*ffl«2Sflffi3S4 0«|iIBMtJ«^UT 

[0110] ^cO«^«2eti*IS4 Ott. A^«-T3 
3 k ^5 y H ( ffitfi ) 38k «BBfc«a3ftfcAAJHS 

3 7 c a^i s ti^fi-^ zmmt h ®w%mm h b t 3 4 

i«HBT3 4*«ai*'t*^*flMB-tS2aBJi 
HfflHBT3 5kSr(BiT^5. ^COHBT 3 5WfcU7J 
ttajA«?3 6Kffl*&*li. CO©^j!if2g^itI?54 
0(i. HBT34. 3 5*«l«B!ffiCfKlTl^OT. K 

30 ZttfX'Z&> SHaflHk^Hiifc^-C^S. <! 
cOS;a*2S*1SS4 0«±. «ilfH2 1(b) 

»MijS3*Sfl«k LX<r>9ffi-m%4 1 HjStK 
Sit*. i<^WWJIS»4 1U:. ryr^3 9^jlLT 

[0 1 1 1 ] fcfc, «Mi«tai@Sk LT(i, 2SiSi|sf§ 
fcRtn^. 3fflC3HBT*fl|i-C3Hfllll»tflt«L 

[0 112] 

ffl^Sk S^KfficOb - h v y ^ M t WW 7 
««<7)*ffllRJ^-^ (±kLT<-^k3l^^^S 

jfiLTV^^T\ ±fB^jgS*8ti. x5-/^l^ffi^ 

jsgm, XT7*'J-yy*4rt-S»£fc:ifcl,T, 

50 y^^^jwa«*ix. jsw««rtt**iaflfS*L&. 
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[0113] -ntmmco^ : ra%£m>U#-7hy 
yVxtX'te.. jj&u T*->ur)Wi®Bmi. #Jlft 

[ 0 1 1 4 ] -mt^JB^Tnft&aA-f tf- 
ft*. 

[0115] h7 

5 x * JI<7>Jilifc£& fc <-X « t (rtStztoteti, lEILtW. 

[01163 ±tz. znwAn&mmn^nm&m 

x?ftfc£1£J|ffi<7)b- h y y 7m\z1ttMZtiZ><r)X\ 

[oii7] -mmmcommm^T-a^m^ 
#-7h?yi;x?X'ii. ±K&M0)*mmBRiz. m 
mmfrt>mmmix'nmtx . m^o^Tums 

v^co-e, mimizmvim h?yi;x?m±&mmz 
mm^iix. m^z§mzm$L£o z &t 

tU:. &h?yiSx?<?)&MM.ti i *d-tt.2tiX&)-i l z 
ftfFt h X o h . Lfz j6« -o T , *?©is©ntt'fb& < 

[0118] iOfMB^r n«^S/ W h 5 y 
i"'x ? *»R3t*iStt. ^HWcSRtfMWBaca P ? 9 

6 i JBU i: Avh£ < & ft J; o fc il&g-ft ^ ? - 
*-5 v?«atofcitoiiffi*fi£««W-*Xgi: . jl 

ibxsv^ji. <-xjg, zuttmzm&ixhim 
sxg t , .hex s ?c?>mmmmfrt,±izm 1 

■$-*&JRE«*JRjfcrSXgfc, ±iHHK*53GB«l£-h 
£ft 1 OaM T*-7kco«*fc*f * *T8F***X8 
fcs ±E»lW<>fr*-;H*i^«a«t«l!W-SJ: 



24 



[0119] -3e&BBffi^rnj*&&K.<f h 5 

fSx^-y^Ji, 's-xjf. -iv? ?M* J gM-$h&xm 
fcltz®, ±IBx$-y?Jg. "v-xJg. 3l/;?i<r»g 

mav«B&a'3as»K*»tt, s fet±ie» 1 ww 

10 x-yf-y^ciftgll tfOA'-f 7*-n^fas/7h*W 

[0120] -mmm^^ru^m^-! #-7h7 
yisxrnmmjrmx'ii. i.mmiw^TK-tuzi. 

iex5>y^*. ^~xm. ^l<7?m£mMi-&tXB 
-fk®-cr> Y7<ix."; + yy*'tro<7>X\ _hIBx $ v 9 

20 ®. K~xm. ^v9 9mnmMz&sdmh**y*'- s s 

JJ2»K<OlBBffl[^|6i*»-9rEfi-r s» 2 gpgrti. 
©A-7-^ftc?)H5'fx-/^y7'$-ff-5^r, fil*^ 

[0121] -!8BB!B*yvrnSteffiA*4 h5 

-f-Sfct i>(c, infi^lKfc^-xjifc^tai-c^^x^ 
Srffl^TjIShWtx-yf-y^LT. ±E^-xB^*ffi 
mffi^Jit^-xico^t^-art-sj: 0 fcrflnr* 
/ <.-x®^fSSrJEtf&C:i:^<, ^-XB^* 
EmflS^€:X5 '/^S^h^'^^-Xlco^^jE 

40 la^-c-^^jstf § ^ t tfxz h. ztiizx 0 . ^-x 

[0122] -HS^SO^Dft^MAW ^-7 h 5 

yjx9<r>mmjrmx'i±. ii^i^ati^ 

-y£Bl$.lX^&CDX\ i5»^I«*ili®|J:iB 

leists-s'i^^^-yjnx-rs^cibLT, x«j&< 

50 ft. 



09/11/2003, EAST Version: 1.04.0000 



( 

2 5 

[0123] -mtmmn^T ngfemw x-yy? 

4t-f^y?Jifc. ±fS3&2£>A4 7*-/l.£«l,T 

m i <n>M Tx-foftcD&mmktim-rhi ? taw- 

coaM T *7X -y t- x •/ -f- y nz X -> X ffi <0 
h7>isx?\,z&^x. afiJBSwh-bs^y^Jiicifi 

[oi24] --mimm.cD^7-v&£m><4 r- j 

*»fe±ISKS 1 <r»<A 7*-;P J: *) t m*T ?A *>hm 

m*-A*M»tzmti t -em* lt . zcommcomm 

ttZ>T9>r+CJ:oTffiiE£irfrf6£i:**T'i4. L 

r . a^o? * h; y y=y ? < &mz x & Bfift 

[0125] -|0eEaB^Tn«^aA>f,-K-5 

> : Jx?vm&-nm:i,$, nvttm. <-xm. is 

[0126] h 5 

^S/.X*tf>IBIttrfc-Cli. ±E3HKW«iiBi«r±3E»l 

s. 

[0127] HWBB«^TD*^A*-f #-9 h 5 



14) #Hf§200 1-60593 

2 6 

iO»?fiB#l<BWwJ¥S<oti|»-C. 1 7*- 

±temJi<7) h 7>yX?a!i: 7 * K» ( h 5 yy 

> U 7*-)l £x f - y ^ t T ^ I IBCvx 9 Wdtft 

[0128] zn%wcr>imm®m%mmi. im^-ni 

(c i oTf^HSfufe^njR^fflA'^ jK-9 h9y>>X 

20 o^iz. mmz-&iiij)®m^mz%:$>. -±tz, « 

[01] (a) (ii«03KH«SBiSU|gB!B»HBT« 

¥m>*?-y£*-fm. (b) « (a) ttjttsB-B 

[02] Hl»HBT*#jR-riXBErr*4. 
[03] i<?5»HBO»2WBBJB^HBT(?5f&fW<0 

[04] (a) li£«JWB<O»2HII0!HB«HBT<O 

30 ^E^-yJr^-fgl. (b) (i (a) tfcftSB-B 

IMnii£iR-*-Brc**. 

[05] H4C0HBT*fH8f*XSia-C*-6. 

[063 ( a ) «i c <mm^m 3 ^m?"J«^ 

cOHBT^ffiyN^-y$r^-f0, ( b ) (i ( a ) (cfc 
Its B - BfcfnB^tB'?** . 
[07 3 ( a ) U&?>timZtit.:iE*ft%Wt?-y 

ifriHBTwwtf-y&jatw. ( b ) itmm 
^■$mx'b&. 

40 [08 3 ^^%BB^m5l|j5fifje®i?5HBT^^-tBrE 

mx-hh. 

[09 3 08cOHBT$-fmi~l»XSIlT-?)4« 
[0103 i COSMOS! 6 H B T S-^-fBf 

E0T&&. 

[0113 ( a ) liM«SStt$ iift: H B T SSBC^i 

^^fflA^-ySr^-fH. ( b ) ii ( a ) [zmh 
B-Bffl£imZ*t®X-&l. 

[0123 ( a ) ummmtitzHB t<wshz4m 

50 «5r(St. iO»(l»#SPrc**«^)¥iif><^-y 
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£5Srt0. ( b ) li ( a ) tiift* B - BWBfflfc jj** 
[HI 3] B4fc*U:HBT5 1fcfl**6*£ 

[0143 013 OTIieBI tSSWfc^IS&C* 
4. 

[0153 !2^qr*-W')i7NX7t^ 

£ <t 0 ^0X9fltt>t>$l£ L,Tflte*l.fc H B T £ jjr*- 

[0163 ifl)IHB«»9iai9B!»OHBT*S'flIr 

ffi0T'&£„ 

[0173 1 OltfflgiUOH BTSrSff 

Brffi0-C*>S„ 

[0183 HBT^fc^HI*>«««*K 

[0193 ij*0»HBTKaWT*4x5y^^- 

[0203 ±j£cD&mmmx'£w.com®mmmt 
* wtjsmr* *fwaia& stmrft* . 

[02 13 (a) Utiao^iVlJ&HOHBTifllifc 
ftftifc 2 gtt^ailKffiSfrjFfS, ( b ) 

£ 2 J3ttM£$ttLfcftimg»£^H-?A £ . 
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[02 23 ( a ) ttMflftHES *Ufcfil£j|W) H B TW 
H^^-XSr^-f0, (b) (1 (a) C*Jft*B-B* 

1 xs-v^l 

2 ^— XJf 

3 r?U^^!3 

4 x$-y*:fr-$.y?W6 

10 6 3^^-^?«| 

9 mm®®® 

10 AWT*-^ 
10a $ 1 <n>M 7*-)l 
10b I2«A'^r*-;l' 

1 1 ±mm 

12 PHSf 

13 IffeSttGaAsSS 

16 Tvy-Hlvh 

17 4M£S 
20 19 X?ia#RtiKK 

20 mms. 
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40 «ia&2Siisi§ 

4 1 SJVtti&ftJlfll 



[01 3 



[023 




tb) 



50 



6 5 4 i K)9 12311 

' 1 ' ' 





'-10s 



-13 



7 A- 




(•) 50 

6 3 4 tOL I 9 I 2 3 U 



<-10s 



\////7?/////f ' 



,9 
13 



,12 
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8BB2 0 0 1-6 0 



(a) 



[06] 

St) <0 10g 5J-} 10 lOo 



T 

8 



10b 



f 



fOb 



3 

11 



T 

B 



<b) 



100 




IOb 10 lOa 



[08] 



54 



6 5. 4, ^ I I 10 9 I 16 2 3 





I V 1( 



> IM 10a 

^ S-iOb 



-13 



[020] 




, -, 






) 



26 
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11219] 



r 4 16 



(b) 



1 4 5 



S 



16 3 



to 



1 4 0* 



7 




13 12 
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[01 1] 

51*1 K> 10a 17 511 10 1Qa 




tb) 



i/ 



9^ 

10a 
'^lOb 



-13 



(a) rf 



[012] 
10 io Q |7 3i-> tp 10a 



Tl 

B 



10b' 



JOb f J 



T 

B 



6« A 5J 



(b) 




V 10 \ ? ?? 17 9 M 9 10 / 
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5H» 



10a 

'S-lOb 



10o 

'5*-10b 



-13 
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[01 5] 



96 
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4WH2 0 0 1-60593 



[01 7] 



58 




[018] 



91 

\ 
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[02 1] 

D 




33 34 35 36 




[322] 



HO 90 111 UO 9,0 111 110 90 101 Iff 




F?-A(##) 5F003 AP05 BA27 BA92 BF06 BH01 
BH08 BH11 BH18 BH93 BH99 
BJ99 BM02 BH03 BP93 BP95 
BS04 BS08 
5F082 AA06 AA25 BA05 DA02 DA03 
DA05 DA06 EA13 EA15 EA17 
EA20 FA01 GA02 
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